Abstract
Introduction

1
In an aging society, the age-related decline in cognitive functioning, including memory, 2 attention and processing speed, and an increase in cognitive disorders, such as dementia, have 3 become major public health issues. Significantly, the loss of one's mental abilities and 4 independence is reported to be a primary concern of older adults (Thompson & Foth, 2005) . It is 5 well documented that regular exercise is associated with a range of physiological and 
15
A rationale for our current theoretical understanding of the acute exercise intensity- 16 cognition interaction can be traced back to Yerkes and Dodson's (1908) arousal-performance 17 interaction theory. Davey (1973) built on this by suggesting exercise intensity, and its effect on 18 arousal, influences cognitive performance in an inverted-U manner. That is, moderate intensity 
ACUTE EXERCISE IMPROVES THE COGNITION OF OLDER ADULTS 5
The timing of the cognitive task assessment following exercise is another variable that 1 may be important to consider relative to the effects of acute exercise on cognitive performance. appearing to decline thereafter (Chang, Labban, et al., 2012) . When combining the effects of 7 cognition when assessed immediately post-exercise, and after a delay, the duration of the 8 exercise session has also been shown to influence cognitive performance. Exercise of less than 9 10 minutes had a negligible effect on cognitive performance, whilst exercise of 11 mins or longer 10 resulted in positive effects (Chang, Labban, et al., 2012) . In a recent study, 20 mins of moderate 11 intensity cycling improved cognitive performance in young male adults, whereas 10 and 45 12 minute cycling sessions had negligible benefits (Chang et al., 2015) . However, the Chang, remains possible that a shorter duration of exercise (i.e. 10 mins) benefits cognition in this group.
15
Despite the emerging body of evidence comparing the immediate and delayed effects of 16 an acute bout of aerobic or resistance exercise on cognitive performance of older adults, several The aim of this study was to investigate the effects of an acute bout of exercise on the 5 cognitive performance of older adults. In particular, we examined the conditions at which 6 exercise benefits cognitive performance, and aim to evaluate the influence of exercise mode Software Tools, Pittsburgh, PA) was used to present stimuli and record verbal responses.
13
Erroneous data was dealt with as per Barella et al. (2010) . In short, prior to analyses, erroneous 14 data, including undetected or non-relevant verbal responses, was manually identified and omitted 15 (Barella, et al., 2010) . 16 
Exercise Condition
17
Prior to exercising, resting HR was assessed and all participants completed the FS, FAS The participants in the RE group engaged in a circuit of 5 exercises using machines 4 (bench press, leg curls, seated row exercise, squat rack and bicep curls). The resistance exercises 5 began at an intensity of 60% of 1-RM. Participants performed each exercise for two minutes, and 6 passively rested for 30 seconds between exercises. Participants were asked to exercise at a 7 comfortably intense workload (RPE 13 = somewhat hard to 14 = sweating, still able to talk, but 8 don't want to) and were able to adjust the weight lifted during each set to maintain this workload.
9
The order of exercise condition (aerobic or resistance exercise) completion was counterbalanced 10 across the group. and ventilatory rate (VE) were used for that interval. The gas analyser was calibrated 22 immediately before each test using gases that had been calibrated at alpha standard. Erroneous data accounted for < 1% of the total number of trials. This data was removed 5 prior to analyses. Stroop task data are summarised in Table 2 . faster RTs at 60 mins post-exercise compared to the long duration exercise bout (t = 2.36, p =
Results
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Participant Characteristics and Initial Assessments
10
.03), whereas the long duration exercise bout was faster pre-exercise (t = -2.12, p = .04). Whilst the SW task (see Table 2 ). The participants responded similarly across the 4 measurement points 20 independent of exercise mode or duration.
21
Stroop Inhibition (SI) Task. A significant time main effect was observed in the SI test 
Felt Arousal Scale
21
A significant time main effect was observed for arousal (F(4,92) = 14.74, p < .001, =
22
.39) (see Fig. 4 ). Post-hoc comparisons revealed that arousal was significantly higher during and Our study has shown the cognitive performance of older adults, including executive Improved executive functioning (SI task) was observed independent of the mode or exercise capacity, regular, acute bouts of resistance training or aerobic exercise may be an 10 appropriate prescription not only for improved health and fitness, but also cognition. However,
11
this warrants further study.
12
The results of the present study supports the suggestion that exercise can equally benefit We are mindful that the small sample size included in this study, the between-subject 7 design of our study, and the variability of outcomes found, limit the conclusions that can be 8 drawn from this work. Finally, the absence of a control condition makes it difficult to distinguish 9 the change in cognitive performance from learning effects, though the inclusion of 10 familiarization sessions with the cognitive assessment was intended to minimize any effects of 11 learning.
Conclusion
13
Cognitive vitality is central for independent living and health-related quality of life.
14 Declining cognitive ability is of concern for older adults. Regular physical activity can moderate 15 this age-related decline, and our research builds on an emerging body of evidence that suggests a performance.
21
Conflicts of interest
22
The authors report no conflicts of interest. 
